Background: The Jahnigen Career Development Awards program was launched in 2002 with private funding
4.5 (IQR = 1.6-7.0). All scholars had h-indices of 6 or more, with a median of 18 (IQR = 9-28). Jahnigen/ GEMSSTAR scholars have served as principal investigator (PI) or co-PI on 126 grants since their award, with 90% having served as PI on at least one additional grant and 30% having received National Institutes of Health Career Development Awards. All scholars reported believing that the Jahnigen/GEMSSTAR was very helpful or helpful for career progress. Most (85%) reported ongoing contributions to geriatric EM in research, education, or administration.
Conclusions:
After the Jahnigen/GEMSSTAR award, EM scholars have been highly academically productive and successful, and the award has been instrumental in their career development. Awardees have been critical to the development of geriatric EM.
T he unique challenges of providing optimal emergency care for older adults have long been recognized. [1] [2] [3] Innovative research has been and will remain essential to overcome these challenges and optimize the costs and associated outcomes associated with geriatric emergency care for older adults. The Jahnigen Career Development Awards are a longstanding program that has supported this research and nurtured the careers of emergency physicians wishing to develop and advance the field of geriatric emergency medicine (EM). [4] [5] [6] The Jahnigen Career Development Awards are a key element of the Geriatrics-for-Specialists Initiative, [4] [5] [6] which was launched by the American Geriatrics Society (AGS) in the early 1990s through funding from the John A. Hartford Foundation. Confronting an increasing shortage of geriatrics health care professionals, the goal of the initiative was to promote and accelerate expertise among surgical and medical subspecialists, including EM. 6 To achieve this goal, the Geriatrics-for-Specialists Initiative (GSI) partnered with professional organizations in each specialty. 6 The Jahnigen Career Development Awards component of the GSI was launched in 2002. 4, 5 It was named for the late Dennis W. Jahnigen, MD, a thought leader and early proponent of the concept of geriatric education for specialists, 4 and was initially supported by the John A. Hartford Foundation and the Atlantic Philanthropies. The goal of this program was to develop and support early career physician-scientists trained in 10 surgical and related medical specialties to initiate and sustain careers in research and education in the geriatric aspect of their discipline. 4, 5 At the same time, a parallel program, the T. Franklin Williams Career Development Awards, was established to support internal medicine specialists with the same interests. 7 Jahnigen Career Development Awards were available through this private funding mechanism from 2002 to 2010. After a competitive application process, recipients received a 2-year award totaling $150,000 to $200,000. 4, 5 Commencing in 2011, the National Institute on Aging (NIA) took a primary role in funding by developing the Grants for Early Medical/Surgical Specialists' Transition to Aging Research (GEMSSTAR) program. At this same time, both the prior Jahnigen and Williams Awards programs were phased out by AGS. The GEMSSTAR is an R03 award that initially provided $50,000 of funding annually for 2 years. The GEMSSTAR award was intended as a bridge to a traditional National Institutes of Health-sponsored Career Development Award, allowing early-career researchers to develop pilot data and experience. In addition to this funding, each scholar with a successful GEMSSTAR application can apply for up to $25,000 additional Jahnigen program funding annually for career development with a suggested commitment of matching funds from the scholar's institution. 4 This additional Jahnigen funding is provided by professional societies in each of the involved specialties. In EM, the Society for Academic Emergency Medicine Foundation (SAEMF) and Emergency Medicine Foundation (EMF) contribute funds to support the career development of the EM scholars. Until 2015, the John A. Hartford Foundation, through a grant to AGS, also contributed to these awards. In 2014, the NIA support increased to allow up to $75,000 of direct costs annually. 4 The Jahnigen/GEMSSTAR scholars are invited to participate in special career development and scientific sessions, networking events, and the GSI sessions that occur concurrently with the AGS Annual Meeting. 5 Also, the NIA hosts biennial 2-day leadership training retreats for past-and-present scholars through a U13 conference grant: "Physician Scientists in Aging: Developing and Activating Specialty Investigators." 4 The GEMSSTAR U13 networking opportunities provide a unique environment for transdisciplinary efforts to bridge common age-related challenges such as frailty, 8 biologic mechanisms of aging, and cognitive impairment.
From 2002 to 2010, there were 14 Jahnigen recipients in EM (representing 17% of all Jahnigen awards with 65 in other medical and surgical subspecialties), and from 2011 to 2016, there were six EM GEMS-STAR recipients (23% of all GEMSSTAR awards with 20 in other specialties). 4 During this period, EM has had more Jahnigen/GEMSSTAR recipients (20) than all other subspecialties except general surgery (21) . 4 From 2002 to 2010, 28% of Jahnigen submissions in EM and 36% in other specialties were funded. The goal of this investigation was to examine the impact of Jahnigen/GEMSSTAR awards on the careers of EM recipients and on the development of academic geriatric EM.
METHODS

Study Design and Population
To assess the impact of the Jahnigen/GEMSSTAR awards in EM, we conducted a survey of the 20 recipients from 2002 to 2016 and analyzed their academic productivity, career trajectory, and contributions to geriatric EM since receiving the award. All recipients were practicing emergency physicians at the time of receiving the award. This research was reviewed by the Weill Cornell Medical College Institutional Review Board and considered exempt.
Survey Development
We developed a 32-question survey to assess the scholars' careers since receiving the Jahnigen/GEMSSTAR. Survey questions included current position, distribution of effort, academic leadership and committeerelated activities, contributions to geriatric EM, mentorship, attendance at GEMSSTAR U13 conferences, career satisfaction, and future plans pertaining to geriatric EM and academics. Also included was an openended question: "What are your thoughts regarding your Jahnigen/GEMSSTAR funding and the value to SAEMF and EMF?" This survey was developed by the authors and modeled on similar surveys used to assess the impact on recipient careers of SAEMF Research Grant Awards. 9, 10 Survey elements were adapted from previously published follow-ups for research training awards and fellowships. [11] [12] [13] [14] [15] [16] [17] [18] [19] The survey was designed to be completed via an online interface. The survey was pilot-tested for content, organization, and length. 20 Two of the authors who were also Jahnigen/GEMS-STAR recipients (MS, CRC) completed a preliminary version of the survey, and it was revised based on their comments. A copy of the survey is included as a Data Supplement S1 (available as supporting information in the online version of this paper, which is available at http://onlinelibrary.wiley.com/doi/10. 1111/acem.13396/full).
Survey Administration
We reached out to Jahnigen/GEMSSTAR recipients individually via electronic mail in June 2017 to request they complete a short online survey. Those who did not initially respond were sent up to four follow-up e-mail reminders, and all the responses were received by August 2017. Respondents were sent a link to the survey webpage within the e-mail and used an online interface to enter their answers. The survey was designed and the results stored using Typeform.
Examination of Academic Productivity
For academic productivity, we examined manuscripts published by and additional grants awarded to the recipient after the Jahnigen/GEMSSTAR. To optimize accuracy and to minimize data entry for respondents, we requested that each scholar upload an updated curriculum vitae (CV) as part of survey completion. The lead author (TR) used a standardized approach to review these. Peer-reviewed manuscripts published after the beginning of the Jahnigen/GEMSSTAR were counted and categorized by whether the awardee was or was not first or last author, as these authorship positions typically represent a more substantial contribution to the work. Grants awarded to the scholar subsequent to the Jahnigen/GEMSSTAR were categorized into National Institutes of Health (NIH) Career Development Awards, NIH R01 independent research awards, other NIH independent awards, other U.S. government grants, and private foundation grants. Only grants where the awardee was the principal investigator (PI) or co-PI were included. For three recipients who did not provide a CV, we used MED-LINE and Google Scholar to ensure an accurate count of peer-reviewed publications and NIH RePORTER to identify any subsequent grants they received.
Assessment of Research Impact
To measure the impact of Jahnigen/GEMSSTAR recipients' research, we used Hirsch's h-index, 21 a relatively new but increasingly used metric that combines publications and citations. [22] [23] [24] A researcher has an h index of X if X or more of his/her publications have at least X citations and his/her other publications all have fewer citations. 21, 22 Thus, if a researcher has 10 publications, each of which had been cited 10 times, his/her h-index is 10. Notably, the h-index for a researcher may differ among bibliographic databases. 22, 25 Given that previous research describing the h-indices among academic emergency physicians used Google Scholar as its citation data source, 23 we also used this to allow for comparison. As the h-index is biased toward more senior researchers, we also examined the m-value, which adjusts for length of career by dividing the h-index by number of years since the researcher's first publication. 21, 22, 25 Two medical librarians (CS, AS) independently performed two searches of Jahnigen/GEMSSTAR scholars using Google Scholar. They used an established protocol 23 and Publish or Perish (PoP), Version 5, 2017 (https://harz ing.com/resources/publish-or-perish). PoP is a software program that allows for capture of publication data from Google Scholar. Results were compared and combined using consensus. Several Jahnigen/GEMSSTAR scholars authored publications using different names due to maiden/married names. Use of external sources such as Doximity, faculty pages, ORCID, LinkedIn, NCBI My Bibliography pages, etc., was required to confirm publication and affiliation history. Many Jahnigen/GEMS-STAR scholars authored conference abstracts (papers and/or posters) early in their careers, which influenced the m-values. Some Jahnigen/GEMSSTAR scholars authored non-EM publications as undergraduates or medical students and filtering for EM publications was not applicable.
Data Analysis
Descriptive statistics, including percentages, were used to report the main findings. Medians and interquartile ranges (IQRs) were presented given that many variables were not distributed normally.
RESULTS
All 20 Jahnigen/GEMSSTAR scholars completed the survey (100% participation). The survey took an average of approximately 11 minutes for respondents to complete online.
The scholars and the Geriatric EM research topics assessed by their projects are shown in Table 1 . The 20 scholars represented 16 academic EDs. The median number of years between residency completion and the Jahnigen/GEMSSTAR award was 4 (IQR = 2-6) years. Before receiving the Jahnigen/GEMS-STAR, scholars had a median of seven peer-reviewed publications (IQR = 2-11).
The academic productivity and research impact of scholars after receiving the Jahnigen/GEMSSTAR is shown in Table 2 . All scholars have had at least four peer-reviewed publications since the commencement of the Jahnigen/GEMSSTAR award, even though some received the award during the past few years. The most highly published scholar has 203 publications. Annual publication rates ranged from 0.9 to 22.5. All scholars had h-indices of ≥6, with 90% ≥7, 70% ≥13, and 35% ≥24. The highest h-index was 47. All had m-values of ≥0.5, and the highest was 2.5. Jahnigen/GEMSSTAR scholars have served as PI or co-PI on 126 grants since the commencement of their award. The career characteristics and trajectory for scholars is shown in Table 3 . A total of 100% of scholars reported believing that the Jahnigen/GEMSSTAR was very helpful or helpful for career progress. Notably, 70% of scholars still work at the institution where they received the Jahnigen/ GEMSSTAR. Table 4 describes the academic citizenship and continuing contribution to geriatric EM by scholars. A total of 85% reported ongoing contributions to geriatric EM in either research, education, or administration. 30% reported having served as a mentor to another GEMSSTAR awardee in EM or another specialty. Table 5 shows selected comments by scholars about the Jahnigen/GEMSSTAR Award and its value to SAEMF and EMF. Scholars emphasized the importance of the award in launching their research careers and providing preliminary data for future grants but also focused on the value of mentorship and professional development in addition to research funding, with many reporting that it served as an important catalyst in their career and leadership development that extended beyond geriatric EM. Scholars also highlighted that the Jahnigen/GEMSSTAR played a critical role in the development of geriatric EM and serves as a model for successful collaboration with other specialties and multidisciplinary work.
DISCUSSION
Our work provides the first evaluation of the Jahnigen/GEMSSTAR program's impact in EM. It confirms the findings of previous examinations 4, 5 of the entire program and demonstrates the value of this investment by EMF and SAEMF that extends beyond geriatric EM. In 2009, Katz and colleagues 5 reported that 72 Jahnigen awardees from 2002 to 2008 had been extraordinarily productive and influential in their fields, combining to publish 399 articles and had received 38 NIH grants. These findings were updated in 2017 by Deiner, 4 who reported even greater success, with 104 Jahnigen/GEMSSTAR awardees from 2002 to 2015 having combined to publish 4,750 articles and participating in 420 NIH grants as a principal or coinvestigator.
Our investigation demonstrates the large impact that Jahnigen/GEMSSTAR scholars have had in EM. They explored a wide range of topics in their Jahnigen/GEMSSTAR research, from delirium identification to pain management to fall prevention to transitions of care. Research approaches have included basic science, clinical and translational research, program evaluation, and epidemiology.
After the Jahnigen/GEMSSTAR award, EM scholars have been highly academically productive and successful. They have combined to publish 1,024 peerreviewed articles at a median 4.5 peer-reviewed articles per year pace. This productivity compares favorably with SAEMF Research Grant awardees, who publish a median of 1.1 to 2.5 peer-reviewed articles annually.
9,10 Also, recent research on productivity of K08 or K23 NIH-mentored career development awardees in EM from 2000 to 2011 found a mean of 4.0 annual publications, 26 fewer than Jahnigen/GEMS-STAR scholars.
The h-indices of Jahnigen/GEMSSTAR scholars may be evaluated in the context of recent work by DeLuca and colleagues, 23 who examined the h-indices of practicing academic emergency physicians. They found that 85% had h-indices of ≤6, 95% <13, and 99% <24. 23 Among Jahnigen/GEMSSTAR scholars, all had h-indices of ≥6, with 90% having indices of ≥7, placing them in the top 15% of academic emergency physicians. Seventy percent had an h-index of ≥13, placing them in the top 5%, and 35% hand an 23 also reported that an m value of ≥0.5 represented the top 10% of academic emergency physicians in productivity. All Jahnigen/GEMSSTAR scholars have m-values at least this high, showing significant productivity.
Jahnigen/GEMSSTAR scholars have also been highly successful in obtaining subsequent funding, as 90% have served as the PI on at least one additional grant, confirming the value of the Jahnigen/GEMS-STAR in launching academic careers. Thirty percent of Jahnigen/GEMSSTAR awardees have already received NIH-mentored career development awards. Notably, four of these NIH career development awards are Paul B. Beeson Emerging Leaders Career Development Awards in Aging from NIA. The Beeson, a prestigious grant with more funding than a traditional K award, is intended to develop a cadre of clinically trained early-stage investigators who demonstrate exemplary leadership potential to have a significant impact on the health of older individuals in their field of expertise. Former Jahnigen/GEMS-STAR scholars represents 80% of all Beeson awards in EM.
The Jahnigen/GEMSSTAR has been particularly important in a young and growing specialty such as EM, which does not have a large number of seniorlevel well-funded investigators to serve as mentors and †Percentages for these responses are from the 11 recipients who reported that they still had a senior faculty mentor from whom they receive guidance.
role models for early-career junior faculty. 27 Ninety percent of scholars report current mentoring activities, with 75% mentoring junior faculty. Notably, 15% of Jahnigen/GEMSSTAR scholars have already successfully competed for R01 awards, and 45% have served as PI or co-PI for a U.S. government grant. Follow-up on NIH career development awardees from 2000 to 2011 in 2013 found 16% had obtained R01 funding and 42% had served as PI or co-PI on a federal grant. 26 The success of Jahnigen/GEMSSTAR scholars has been recognized by their academic departments, with nearly two-thirds promoted from assistant professor and 25% already full professors.
Jahnigen/GEMSSTAR scholars have had an important impact on the development of geriatric EM. A total of 85% of scholars reported an ongoing contribution to geriatric EM in research, education, or administration. This clearly fulfills the GSI's initial goal. Research prioritization [28] [29] [30] and quality indicators for GEM 31 have been proposed and published by groups led by Jahnigen/GEMSSTAR scholars. Through SAEM, the Academy of Geriatric EM was created in 2011, and five of the first seven presidents were Jahnigen/GEMSSTAR awardees, with 10 current and former scholars having served on the Academy's Executive Committee. In a sign of commitment to geriatric EM, 25% of Jahnigen/GEMSSTAR scholars have mentored other ED grantees, taking an active role in growing the next generation of researchers.
Several important milestones in the development of geriatric EM have occurred recently, with Jahnigen/ GEMSSTAR scholars making significant contributions. Geriatric emergency department guidelines were published in 2014, with the collaboration of SAEM, the American College of Emergency Physicians (ACEP), AGS, and the Emergency Nurses Association. 32 Four Jahnigen/GEMSSTAR scholars coauthored these guidelines. With funding from the John A. Hartford Foundation and the Gary and Mary West Foundation, the Geriatric ED Collaborative (GEDC) was subsequently developed, in conjunction with AGS, AGEM, and ACEP's Geriatrics Section. The GEDC assists hospital systems interested in "geriatricizing" their community EDs using the guidelines through collaboration with local leadership, on-site workshops, assistance with quality improvement projects, and information sharing. 33 GEDC core and research faculty includes five Jahnigen/GEMMSTAR awardees. Currently, ACEP is launching a program to accredit EDs for geriatrics expertise, and four Jahnigen/GEMSSTAR awardees currently sit on the program's board of governors. 34 Soon after the launch of the GSI in the early 1990s, initiative leadership established benchmarks to measure and evaluate the progress of each specialty toward 
75%
Reviewer for peer-reviewed journal in geriatrics increasing geriatrics expertise. 6 These included the creation of research and career development awards, including a focus on aging in board certification, the development of specialty-specific geriatrics curricular materials, GSI participants in leadership positions in the specialty society or board, an established group within a specialty organization focused on aging, and a focus on clinical best practices and quality metrics for older adults. 6 Through the efforts of Jahnigen/GEMS-STAR scholars, EM has achieved each of these goals.
Emergency physicians have continued to make contributions to the growing and collaborative community of Jahnigen/GEMSSTAR scholars from other specialties. Ten percent report having mentored a Jahnigen/ GEMSSTAR scholar from another specialty. A total of 35% report having attended the GEMSSTAR U13 conferences. Notably, one of the two PIs on the U13 GEMSSTAR Conference Grant from NIA is an EM Jahnigen/GEMSSTAR scholar. Also, another EM scholar coauthored an academic manuscript generated from these conferences. 35 The Jahnigen/GEMSSTAR award has profoundly impacted funded scholars, through its combination of research funding, mentorship, professional development, leadership training, and networking opportunities within a supportive community. The open-ended responses in Table 5 regarding the program's personal value to each awardee highlights the individual return on investments of these funding mechanisms for EMF and SAEMF. A total of 100% reported that the Jahnigen/GEMSSTAR award was very helpful or helpful for their career progress. A total of 95% reported satisfaction with their career progress, and 90% reported satisfaction with work-life balance. This is notable in a specialty with unacceptably high burnout rates. 36 We hope that this follow-up research on the careers and impact of EM awardees will encourage other specialties to conduct similar analyses to quantify the role Table 5 Selected Comments re: Jahnigen/GEMSSTAR Award and Its Value to SAEMF and EMF This is a critical grant that should continue to receive support from the EM community. It provides both critical early investigator funding, but amazing opportunities for mentorship, collaboration, and professional development unmatched by other grant mechanisms.
The Jahnigen CDA is what provided me training, access, and networking opportunities to build my geriatrics content expertise and expand my EM expertise into geriatrics. If emergency medicine hopes to develop collaborations and a voice in other specialties, supporting EM investigators in these other specialties (as it does with the Jahnigen/GEMSSTAR) is a great example of how to do it.
The SAEMF and EMF contributions to the Jahnigen have been critical for the development of geriatric EM as a specialty and the research we do within it. Those that were funded are increasingly the leaders in emergency medicine research more broadly now.
It has been a very beneficial program for the development of geriatric emergency medicine. Although I have taken my leadership into a different area of medicine, the experiences have been very valuable as I develop programs to improve care for seniors in the hospital and health system (not just the ED).
I think funding the GEMSSTAR is a good way for SAEMF and EMF to fund future leaders in geriatric emergency medicine. Providing the funding for career development portion of the GEMSSTAR . . . seems to give a large return on investment for developing future researchers/leaders.
My EMF (residency) and Jahnigen (junior faculty) funding provided time and proof-of-concept to my superiors that (a) geriatric emergency medicine was a focus that others valued and (b) outside experts supported my research ideas. These grants provided protected time for me to attain requisite research training necessary to conduct meaningful studies and find pathways to publish those studies. This expertise led me to leadership roles that directly benefit SAEM (Deputy Editor-in-Chief of Academic Emergency Medicine, PastPresident of Academy of Geriatric Emergency Medicine, co-Chair of 2016 AEM Consensus Conference, invited member of three NIH Special Study Sections), as well as the American Geriatrics Society, ACEP, AAEM, and EMRA in other leadership and editorial roles. In addition, the training and international exposures made possible by my Jahnigen had led to leadership roles beyond emergency medicine serving as co-PI of the GEMSSTAR U13 grant serving as a mentor for almost 100 junior investigators researching aging in every surgical and medical specialty. This leadership role in particular provides emergency medicine with positive trans-disciplinary exposure in translational research. Evaluating the majority of prior emergency medicine scholars in the Jahnigen and GEMSSTAR programs, the SAEM investment has paid dividends that far exceed expertise, published research, and subsequent grants and transcend into senior leadership roles within departments, journals, and NIH research panels.
Critical for my early faculty development and for obtaining pilot data for my first successful R01.
Extremely valuable in developing junior investigators into successful funded independent investigators.
The GEMSSTAR/Jahnigen is a great entry level grant for junior faculty, especially because it provides both funding and mentorship.
It was exceptionally valuable and launched my academic career. The training I received through the grant led to my current position.
The Jahnigen was extremely valuable to me as a junior faculty member. It was the first mentored research grant I received and allowed me to establish a solid mentoring relationship with my first mentor.
It was instrumental for my research path. of Jahnigen/GEMSSTAR program in development of geriatric research and expertise.
LIMITATIONS
This survey has several limitations. Scholars in this analysis were at very different stages in their careers, making drawing meaningful conclusions from their analysis as a group challenging. We are not able in this research to definitively assess how much of recipients' success directly resulted from the Jahnigen/GEMS-STAR program. Many recipients were likely already on a trajectory for success and may have been highly academically productive even without receiving it. Before receiving the award, scholars all successfully sought out mentorship, initiated and completed the Jahnigen/ GEMSSTAR application, and had their applications selected for funding from among a pool of competitors. Each of these suggests the potential for academic productivity. Additionally, many of the findings we report about career trajectory and impact of the Jahnigen/ GEMSSTAR were based on scholars' self-report. It is possible that these responses were biased, with scholars wishing to overstate their career success and the impact of the Jahnigen/GEMSSTAR, perhaps feeling pressure because they had previously received a research grant award and that the current research was being led by other Jahnigen/GEMSSTAR scholars. In analysis of the impact on academic productivity, we did not distinguish publications or grants that resulted directly from the Jahnigen/GEMSSTAR and those that did not. We did not evaluate the quality or impact factor of the journals of the scholars' publications. As not all scholars reported the amounts of public and private grant funding, we were unable to report on this facet of their success. Although CVs represent the most complete, accurate, and up-to-date record for a scholar of manuscripts published and grants awarded, it is possible that these self-reported documents contained unintentional or even intentional inaccuracies. We may have missed publications or grant from the three scholars who did not provide CVs, as MEDLINE Google Scholar, and NIH RePORTER may be incomplete, inaccurate, or not up-to-date. Comparing these results with scholars who provided CVs is not ideal. Further, we have used established publication metrics but recognize these are imperfect measures of academic productivity. 22, 24 Despite these limitations, we believe that our findings provide important insights into this highly successful and impactful program.
CONCLUSIONS
The quantifiable academic impact of the Jahnigen/ GEMSSTAR program in emergency medicine may serve as a model for other surgical and medical specialties hoping to develop increasing geriatrics-focused research and expertise. Promisingly, the GEMSSTAR program has been renewed by the National Institute on Aging for four more annual cycles, 4 and the Society for Academic Emergency Medicine Foundation and Emergency Medicine Foundation have recommitted to support the emergency medicine scholars. As a result, this vital, highly impactful program will continue to be available to develop and nurture earlycareer emergency physicians and to advance the field of geriatric emergency medicine.
